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1 



t> 

7 -1- ;u A @ t fei; £ ft 3 St^t*:^ k |b]^® ^Hffl^ft 
ft ft IS ti $ # 6 & i?) CD H 'J s# ^ k , 
±I3ffi'h3fe^(C <fc o T^jfe^ft fc&^ilftgTfc U 
f ^ - y<S9 ft tiiTJ I" S fll**^ k , 

±iaii^n^A i ?)f±s^^fts±ia-< , ^-yff^t:istti- 

Siattf^k, 

±iai§'h:ft^ ±iafi«iJ!t?,£l> t ±!313ff^l8:ftlI 10 
x.s ±E#p<7*#£;i5&g:£&«$k> SiiU ± 

ia&¥i*i^ ft a^,aq c sanut g& ^^507^. 

'[SURE 2] **7##fc;ijrag:£&:py7*fc:fc^ 
T, 

&ft*S&£tfSfc»©ii®/jN3t^kv 
^-^{§^fttB*>-f3tSf|iJfS?k, 

±iaffl^?^ ?> ai* $ ft 3 ±iB-r ^ -^(i-^ § saiss -r 20 

i ±§a*;<5#fti;:ffl&@£&ffiftk, 

M*fTdfc»©ii<a*®t,-s^«Bu ±iamffft±ia. 

*^7*»tSSt5Ci:(:J;oT ±IB«¥»^ ft 

WtHa&Wtg**^5CD7y7^„ 

T> 

}SKU>Xipt.cDS?i:^mS:S»t5tSatffiB$ft, 30 
7 f ;i/A®ic^ift$ft5^i:f$^i:|5i^ffl®ffl©fti:{* 
&ft£it£#5fe»©*f'j^!3^k> 

±iati^«^ f> tb* £ ft s ±ia-f p< -vm ^ftiaitr 

Static© k, 

k, 

?©'>«:< io*aa$#sia»¥ai:s 
■ ±sa«ft*?^ ±Bit>hite*«," ±§agati#fs, ±iaa 
fi^iasr/±§aiSJi!^is* s iaM?ftfegfri:s sam 

U ±fBSftft±ia*p< 7#&C«S1-SCklc:,fco 
[0 0 0 1 ] 



[0 0 0 2] 

*^C§iir£ftiffiAW^ftT^S„ fit, ffii£7 

*^7kUT<£ffilT£ft«63S3?;*ftTO£„ 
[0 0 0 3] CO-flkUT, ftM¥2-2 7 6 3 7 5 

jS^ia^kakft^trSfSltfr^SSk, fl£;M;uAft 
flMRlfg&SI 2 ©#5^ S5k©V>-f ftfrftjliR bT» 

ftiijRi-s r2o©ia^s;^aiRRrte©*p<5j icm 

[0 0 0 4] MO? 4 -3 7 3 3 6 7*&WT 

a, «S7^;uA*fli^s*^7 

#ft©T^-? 1 ^tr^xm^U^t£©?iit®ft& 

fc-a-scttit), s?^©^©«Ei^^^i£^ 

ffi#gg^£ftT^£>o 
[0 0 0 5] 

[^#j&&L<fc-5k-f3ISM] 'Lj&»bWs>» ±IB^f 
M¥ 2 - 2 7 6 3 7 5 «t D IBw* *lfctt«TJtt 

»*7 -r;i> A k m?B£tl k T- tfx -f #14T- SSEife-r S • 
#&£©T-ia<ik&3„ £t>£, ±ia^Pa¥ 4 - 3 7 3 

3 6 i^&mx-^ ffimm?zmi&7 j jiAOT/t-?- 

So 

[0 0 0 6] #«Wtt±EHHC**T&S-ftfc<&© 
T\ *©i#j-kf-Skc:3Bu ^>Xi>+ 5© 

* s $ «a& a c t a < s?B*fgtiaiift pj«e k u tsfi 

[0 0 0 7 ] 

m^fti)iiS¥f*(ti:|5l^©l5fflfflffi¥«;ft5ISft$-B- 

ft & «¥f*it <£ l , -r / - s;©* ft u * - j- aa« * 

E«i-583it^ak, ±la«'J^3t^^, ±§ari»^?s 
t> - ±§a!ati^g!£iix., ±ia*^v*i$tsffligs^m 

k^coT^So 

[0 0 0 8] LT, ^2©IIlcj;5A^7ffl7y7 

^a, A^^^c^uittftr^^ti^T, His 

;u A ® tc ^ ft S ft^flw^ k |sl^ffl$Bllffl^¥Wt £ 




( 3 

3 

e*3 # 5 £©©it'j^£ t, ±iai8'j^£f.: ± o 

1 Bg * ±13 * ;* 7 t £* f S d 1 1 J: o t ±gB& 

[0 0 0 9] »3ffl!B»fc ii.A^^CDT-^'T- 10 

U>Xfr.^ ©$:§:&#*£§ ft £>{^tg2fi£tu 7-r 
;i/AfflC|g&3ftS&^i*&£|^©$Hffl&:?#&£ 
' 3 1* 5 fc /J^* i: , ±§B3®'J^^ C J; o 

ism^Zam-rzizm^mb, ±13^7 ##©$!!»#• 

ii-r si»t±8B«'j^*, tmm?<D'pK <tt>i-=> 20 
ssMt^Si:* ±ESMk«?, ±B*'.h*9s 

[0 0 10] 

*'J>J&£JRC J: oTiSfcSfl&ttWkfcg* bY p< - 30 

[0011] ■£ Lt« ^2©<S«K:j;S*/7©7 , ^7' 
ll]*©fiH©«¥fttfc£fgtjL;*-ti\ fi^?(±±ia«'J^ 

it e> n x & 0 v * 7 #*«i>©ej»^a t iff s *f a . 

[0 0 12] $?,t, i3fflilCJ;5A^7©7y7 

^©iisn©&¥f*gi£;i£ft£-tJ\ mfcft?iiKjw&¥ 

& t <fc o T tt ft * ft fctt¥f*flfe & b -f p< - 5><s <§■ s 
tB*>U IBtS^IStt±IBflf^^^6!±i*$ti-5±iai' 50 




) ft§8¥ 7-288724 

4 

^-^.fs-fSrlBfitSo -ebT, »fl^gl£*.*7;fcft 

©«iw*«i:aflrtfiv\ iiJs^ai±±iB*^ 7^© 

ifgjfe&KtfttItt b < ttftjAEttfcfi< -f 3fc©ic& 
i81-5^t±§3$g/J>3l6^ N a««R?Oil>* <• fc * l o 

±§ai3ii#i§u ±fa®fi^axt>'±§Bjiig^aA s sB 
asftTos. 

[0 0 13] 

[SW'J] WT\ ES?£#^bTs *^W©HJ|0dto 

SJ: at, &¥fcft©;*&±CI±IEft©2g|ffiX-AU 
>X1, 2tl/>Xyt;^3 % 7^-f+4 > 7 -f ;U 
A5#gBtt£ftTOS„ -®X-A1/>X1 {Cttl/>X 

2 4©lB*ttl/>Xe»0B|2 3©Aat8MSi*ftTlfV 
5. 

[0 0 1 4] f UX ±t3U>XS>* 3tai/+s» 
^<H»EliS2 5#«ai$ix-C*5!), ±IBX-Ak>X2 
i:iiX-Ax>3-y2 7*s^$n-cv>s. c:©X-' 

Ax>3-^2 7©tB^(±X-A||iijlH]Sg2 6©A±/(C 
tg^$tlT*5!3, B^X-Algi)ll]gS2 6liX-Ab>X 
1, 2.{C»^$nTV>5. 

[0 0 15] SfeC, SgE*¥*Ttt, ^¥<*3fc©^fiS 

S6©a07'JXA7, 8, ^BSl/>X9*s-en^niB 
S$ixT4b'?3> dti&S^bT^^^ai^OitC 

[0016] it, .anteuMiss (af) ssgi 4 cat 

h'(IRED; Infra Red Emitting Diode) 
12,<fiS»tH^^ (PSD) 1 3&&m2tlT&>), 
±13 I R E D 1 2 J:!3S5fe$ti.-53fe©^±t(±S*b 
>X 1 0 U^©«¥f**? 5 ©StJ3 , e©7 1 fiK±T-P S 
D 1 3 StfcttKttSJfel/ >X 1 1 tfffig^nT 

^5. ±IBAFH]Sgl 4fflfcB^li^!f)i±ibMS*lHlg§l 
5M7 7 •i'vi ^^-^^(FMjFlash Matic)SS[Hgg 2 
0©A73C^$nT^5. 

[0 0 1 7],*bT, *¥ff3te©yfiK±t:H:e«i83fea 
S5 (AE) U>Xt^OT*1»a*-f(SPD;SiIicon Pho 
to Diode) 1 7 feES? hXH >), B. S P D 1 7 ©f±i* 
i±AE«»lHlS§l 8Sr^bT$iJ»[IlE§3 3©A73iC}g^ 

[0018] $e,C, Cffl$iiW0S§3 3©A*Ct±, ± 

fBMotubsaimai&i 5©^ u-'j-xa*ihss2 8 

hX-AA*[l]SS2 9©tb7jtf^^nT^'?)s 
[HEg 3 3©aB*;(±, 3^@ES3 0t#SJteW»ilBS2 1, 
U>Xig|ft[5|K2 3, yf^MilK2 5 < X-Afg 
6, JiM!B^lHlE§3 U 7-f^A,f&jS(lSS3 2 

[0 0 19] ifc, DX3-K«Wiattl 9 0tHatt± 
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5 

I3AE0S&14, FM«g@»2 0©A*£8ffi£ftT 
43 !K RFM8UH1B2 0 ©ttJ^{i^^$ij®[Il?g2 1 § 

[0 0 2 0] C©i5ft*j«fc*<rvt, &¥ftftttX- 
AU>X1, 2, V>Xvt7^3, 7^— ?-+4£fr 

3fctt> ««***t:iJl>Tx *f$JU>X6, ±Tfe&£ 

©BC&^tl&o 10 
[0 0 2 1 ] ^U, IRED12*6««Stlt** 

^£ft£o AFH8S1 4tt, d<DP-SD 1 3©UtfjC* 

o v ^ x =M$mm<DWM % m v ^ t 1 .©is*a 1 

/lSrHOfflLMaWiaBl 5i:FMSg|iK2' 0K:Ui 

©&2& i / 1 1 mm v > ztDMtmm tt^u> xm 5 

[0 0 2 2] «3?te3fettAEl/>Xl 6£^U 20 

TSPD 1 7t£*>S#3ft v §£SPD 1 7tt*3|:#©ffl 
5$tr£fcfi?|b3t^gES:AESIl[[pIKl 8JctB*t-5o' 
^■©AEjRIHiKl 8tt, DX3-FSIfflWllBl 9©tB ' 
;bft^£:±§3SPD 1 7*6toaj!3fl|^i:fr6*a 

(i) t±D^-w*.»«fftft«-ra. ^ Avatt 

TVii>>t^m BVtt«¥««£* SVF |± 
[0 0 2 3] 

EV = AV + TV = BV + SVF . -(1) 

*UT, OttX hOJKttffl«ft«Ei:ft 30 

hD^^7tM?:SggftS$S$:S{C*S; (2) CSo*^ 
Tg+JTrSo GVIi7bD«l, DVttft^gg 
St, AV0 tt!B»»Dt-f*i*n^UT^S. 
[0 0 2 4] 

GV-bSVF =AV0 4-DV »- (2) 

«jfefMfllelB2 lttFMJSJf.UK 2 OTJWJSft 

XlggjlHlK 2 3 ttjRj*«as<3D34t V >X& Kflb U U > 

[0 0 2 5] f UT, X-ABKrH»2 6ttaa?U>X 40 
®^8g«S:igl&S«JfflIL. X^Ax>b-y2 7ttJ»jj* 

^EI^OU 'J-Xffl#*##Sft3i: 1 s t UU-Xff, 
-^SfcBiiU 55£fc#Sftafc2ndl/U-Xffi^£fH 
»0IES3 7ta*7l-5. 

[0 0 2 6 ] ^?>{;, BSl8BiftlES3 1 l±7*f ;i/A 5CD 

a® is it 6 ft fcss^tB&jf «c aaats $s £ gas-r- s & 

®<D$)(DT\ 7^;t/AKM3 2{i7^bA3(Dtg ■ 
[0 0 2 7] ei±©«t-5&fl|fltC!)*^7fc:, #$8flB©* 50 
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.figttEll «c^-r«t5«c&So IP*), **7©77t-^* 
4tK^$nS7 > ^^ffl3 5 Ctt, *£«U>X3 4£ 
tf«Hfc*f 3 6tf-#fc«fi!E$nT^5. 
X3 4&tf«ft«?3 6tt, ±I37**X*g{$3 5#77* 

-^^4CfK^^ntJg^c *¥j*3fc©*K±fc:ffla 

©Hiifrttx 7'J7>74 3 N m^$}>m®ffi44, A/D 
^tfeIU8S4 5. iffl«E*g|slK4 6, * ^& 'J IgK/IHSg 4 7 

[ 0 0 2 8 ] Sfet, *>-4r>X[p]g&3 7li^^^fflCD 
SiJWlllBS3 3i:*Bi:Cg!S$tiT*5 0 > U>X|§5ffiL 
MEEK 3 8 , m?i' J ry*®mmW.®m4: 0£i>tt 

.*tt±13^ UEM&1K4 7, MTOI[5]E&4 4 N «^ 
$/ + * * * >f 5" > ^EK 4 2 v Jl^dFlgi&ilB 4 1 (D 

^H]£g4 2,-»ft*?ffi»[e]Eg4 l©ffi±rtt±I3Jl«<fR 

.[ 0 0 2 9] £CD±3fe«J*fc'*^T< ±B3l/>X»D 
ffiLiffiIE[I]£§3 8fcfc, iSSftU>X3 4 6D#AtC^oT 

mi t«¥i*ffittT- * u >x i <om d m Lmtfistb 54 

^©fi£Itlf Lv-4->X[I]£g3 7CHWJ*-*. ■ 
[0 0 3 0] €bT, ±SMt¥i'+y*®mmn®%4 

T, (3) C^o^T, »*SR?3 6/«BIECfta 
«^>+^*#KfTVC ^»tBb$iJSI[lIgg3 7CtU*"T' 

"So 

[ 0 0 3 1 ] 

AVC0+TVC =BV+SVC — (3) 

^6C N ±H3^-^>XS11^3 7tt, -h*v(b?97* 

-tmmz'noo *lt, tmrnrnm^nmrnmi i& 

r^**-f ^>^[UK4 2tt«?$/+y*©*V$>y 
[ 0 0 3 2 ] ±I3JS«U>X3 4£^LTII»«? 3 6 
'J7>74 3CTfl»*Snfc«, ©-tJ0fa®K4 4tCT 

flff^^Hflifs^iaa^ffi^ix, a/d^ik4 5ct 

[ 0 0 3 3 ] f LT, ^©^^^l/OTttlBlftEliEIBS 
4 6fcTE«3;tl*:&, ^ ^ 'JSgi&dlgg 4 7 LT^ 
^•J 3 9C!3tt*nSo ClCD^^U 3 9tt*^^© 

[0 0 3 4] ^CT\ H3t*sn*J:at:, ^ 
/^SggSfl ©U>XT*feoT-fe, *i* : 7<D7&7&%ffi 

>X3 4 0«jMgHftf2 fcu X-AU>X1 hjglfe 
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- (4) 

[0 0 3 6] C©^3T-(X fljME*#BISl/2fcfc ©JWIsIBg 3 3 tm*Sii* i: (?f»7S18) , jfeC 
•3T^S3fe, }l»i?3 6ffl^|$fel/2i;aciTH 5R»feiS ►) ttj bSCS^T U >Xffii>|5|IS2 3 #1/ > 

a. e«l'>X3 4#ft^B 1 flUflUR? 3 6 t± . X 1 £«DfflU UVX5/+ 3 fcfflg, *>rv#* 
|b)#©®^ ft# 5 CttTV i H 3 t £ > h 7 » XX 5 * T?W&j?r£©e|M j£ It 7 <f ;UA 5 C 
&!K ^B^T-ttmiiEb 10 3ft#&£fT.3i C©fc£, ^hD^^tsg^ 
feX?tX C©fSH£|$&bT^£>, fct^ hn#$8#®8g2 2tC<fc!TX ND7K#Sife£fT-ofc 

[0 0 3 7 ] fcC5T\ *^©*^7©7^©fi! ft, 1/>X»>+ 3 SHU* Ut 1 ? XS 1 9~S 2 
W$&L"f7£ httE'4£jjst«fc-5£&oT^S'. (illl 5) „ &t^T\ l/>X5'Jt^U 7 -f ;i/ A*&j£[!& 

,ti$n5i?t, X*X*8S3 5B7t*6 4Cfco , r 3 2 t <fc *> 7 -f ;UA 5 £ 1 »#S±tffc3L 

tt**^:3***6 6fc:«fc!>£IS;*ft5 ! -*ae#^te 7X5 Uf^7S 2 6~S2 8) . 
ttt-oZ^Zo C:©*^7ffl|©Sg?t:(i, X«ti5^B#K: [0 0 4 2] &fcig6©7n-^- h£#flBUT\ ± 

a^OSS^ff 3J&£fl£*.fc DStt'&tiT^SJBWH IB*^^C*p<7fflT^X^^#$nfcli^©i!j#S: 

1^6*1*. S6C^ f?6 8liSH«TOf uti' afl8X5. ?^©^9-^-f7ftffiffStiT, UM 
5, CtlCtt^— {r>^0B-3 7fed*nT^*. *b 20 (HSg 3 3 , ->-^>7[I]gg3 7 £«jg#t*;fc£;*ti£ fc ' 

A£*V #AB#£fc£y * U3*7£ 6 7CJgM£ft3<, . 71S§3 7 7$©$i]ffil[5]g&3 3 <hX-*dIfi£fr 

[0 0 3 8] WT,i5ffl7D-.f^-h§#IU > v v **7fl!l©i8ffl[5|B3 3j±„ jj^C7^Cg 

±ia*^7©ibft^iftfl§xs. ^^©/ty-x-f sssaxa (x^xs 1 o 2) „ 

#Jf^£ftT, f6iJ»EIIS3 3t«ffli&sflt*&$Ji«i: (7 [0.0 4 3] 7«ffl$WH]Sg 3 3 (X jM^OT^- 

X^XSl) , $iJ»H]g§3 3tt^|5]B3 OtBfSffla X*<I©->— !r>7[5]Sg3 7 C*fbT, tt££Kt|N& 

*£ff-5 . * bT,.X-AA7j[lS§2 ■BttFXWTflfflU' ^.©ffe©}§IEtiffg, X-A«Jt«« 

9CiSX-UAtf»««^Ctt-Uf v7S 3) , ®*«*3S«XS. C©X-A»±«*|±*gfftl/l,X3 

»@S§3 3liX-A|gi)|ilg§2 6 £#«JbTX-AftJ 4©^^C J;oT{JfflT - cT&OX— AMisSA 5 ^^ b£i§ 

w^fT^ UT77S4).fu > ffli©Mj-x 30 £\zmm?z®mT-&z Uf^rs 1 6 3~s 1 o 

(OfflS^ffSnscfcCi!), V'J-XA*[h]8}2 8 7) ,.«tvc, X-AA*@B2 9 tl<tSX-AA*tf 
«tt) 1 s t uy-Xfe^fffflaSilSi: Ut^7S fcfc, *ft#±§aX-AgitS«T&^S£fc 

5) , ^»1B3 3ttAFBKl 4tJ:«a»ijSa» ©*X-A«»tff^, ±EX-AMS«fif*5S 

tfru, =ft&E&0ra*H^?tt?{ffi«iaa!iE .*cttx-A*ff±b«^ia»3 otcs^sffd. *b 

l/l*»tflX*.U7 l s»XS6, S7).„ T> X-AAAii4Ul6CttX-A?(fit5 

[0 0 3 9] fcl^Tx »5ttlL*«JWBl»l 5#X-A s> XS 1 0 8 ~ S 1 1 4 ) „ 

:n>n-X2 7©«^*tt*dJU Kfs^tXIBl/l [0 0 4 4] f ¥HS©U'J-XIP4«W*^S 

fct«-3^TU>X»6ffib»ft.«l|fra Ury7S tiT U U -XA7j[HS§ 2 8 «fc D 1 s t U U *-X«*hMM 
8, S9)„ flT, ffl?!fi£fTV\ DXn- W®ffi3 ZlZ&tiZtiht (Xx^XSl 1 0) y AF 

1 9 (c«fc *) 7^^y( hD-*©DX3- KSSs^UJ 40 HSg 1 4 C A FIMt&fi^ (X? 1 y XS 1 1 5 ) s 

U iixe.C*r3v^TAE»IHBl 8tiSAE»* «¥.#ffijBU©a»»l/l SJWlb Uf»?Sl 1 

*(T^ffl3fettSHCtBXS Uf77S8~S12) . 6) , X-A^>3-X2 7©<I*fc«5*ffl b U^r-y 

[0 0 4 0] *bT, X hD^tfs&BT-ifesa^t-tt XS 1 1 7) , MUKEKf 1 SSfffl b U?77S 1 1 

(7^<y7S13) . FMJ1SHK2 0tJ;SFMg|g[ 8) , »3tSfrV^¥«»aB V^^tB b Ur^7S 

feff^, X hOTPIE3t*£a5gb*:^-±g3fllifcfiSCS 119), «WBI»3 3ttCixe. «/SUgttf-l 
ontyf^WSSJtS U?'V7S15~S1 , »*f«MEBVt*^9©X^X*©J/-<r>^0 

7) o CtUcttUT, 7 hDJKOSiWeft^ltfrCtt, S§3 7tjgff1-i> (Xf»7S'l 20). 

v2®>mZ&Jg.th'(Z7-v7S 1 4) . [0 0 4 5]«^t, *'/7«)7^«-Cli, U>X 

[0 0 4 1 ] CobT, ^H^ou 'J^X«n#5S±tfl . *0tBbftffliEE8l3 8tf±l31/li:«^!g«fl t 
StlTU'J-XA7al]SS2 8«tD 2 n d U U -Xfi^tf 50 C*^3^T U>XO»»)lU bS^»i±5X5 (X^yXS 
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7 

u>x3 4<DZ.&?$$mi&tt%ts -smstitzmti. [0035] 
s§Mf ' tt-tt«fc*a-e^$ji4. [^ 1 ] 

1 1 1 A 

f ' f 1 12 f 1 f 2 



121), zzx\ c©S*£o^Tia7.£#fi3LTia 

tiLWfr$<Du>xm>)ihLm.K&&& (5) n^sti 

[0 0 4 6] 
(IS 2] 

2 



K = 



f I 



<5> 



©«^fcl±U>X»DfflU«Kttifc5S (6) T* 

[0 0 4 7] 
[S3] 



f 1 4 1 

K =- x — , 



(6) 



(6) 5Sfcfc«j£ (7) 
[0 0 4 8] 
[»4] 



- 2 



0 



- 2 



- (7) 



10 



20 



[0 0 4 9] ZZZ; f |±±E (4) 5$®^]jJMtU&E 

T\ ^ h D ^©^f ttS^ffil B V J: D AS L, X 
KD*36 J i&Bfc**XTV^»'&Cti^ FMrl»(Ugg2 0 30 
£±DFMffiIEiHJS£HfTU * hD^^[p]£S2 2 JC 

5 T* fe V ^ » £ fck « ? > * y * % f§ * ft £ L s ^ * v -V 
y*»Krtifc«-r*. ±E«?$'***8>B*tt±E 
(3) Set; D^to^ft, ±E^**>i*y*#B#f±»FS/ 
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